Absorption and tissue distribution of lead in thiamin-replete and thiamin-deficient rats.
Previous experimental results revealed that thiamin (vitamin B1) reduced lead (Pb) toxicity in calves and decreased tissue lead content in lead-treated calves and rodents. The objective of this experiment was to study the uptake and tissue distribution of lead in rats deprived of thiamin or given excess thiamin and to determine the effect of thiamin on lead absorption. Rats were divided into four groups and fed a thiamin-deficient or thiamin-supplemented diet. The thiamin-replete group also received daily injections of thiamin hydrochloride. Experimental diets were fed for 5 weeks, after which the rats were administered 10 muCi of 203Pb acetate (25 micrograms lead) and killed 6, 24, 48 or 72 hours later. Lead content and concentration of tissues increased twofold in the thiamin-replete group at 24 hours after dosing, but returned to control values 24 hours later. Tissue lead concentration of the thiamin-depleted group was slightly depressed at 24 hours after dosing, but this trend was reversed at the end of the experiment. Tissue lead concentrations in the pair-fed control group were three to seven times greater than in the other treatment groups 6 hours after dosing. The results indicate that thiamin facilitated absorption and increased the amount of lead initially taken up by tissue. Thiamin may also promote more rapid release of lead from tissues.